
Needs: To preventing, managing & assessing impacts of “wild-
land & forest �res” (FF) an “Integrated Management Strategy” 
(IMS) is compulsory. For the four stages of the FF Life Cycle 
(Figure 1) the IMS is aimed at: (i) Inducing a catholic “Aware-
ness” linked to “preparedness” & “prevention” a priori actions, 
(ii) Administering an e�cient response whilst “Emergency” 
strikes, (iii) Conducting a posteriori “Impact” & damage assess-
ments, and (iv) Considering sets of best-practices in the 
agenda of a “Dissemination” plan.

Technology: An IMS is based on both, technologies & human 
resources. Technologies capture sensors & monitoring 
systems, data transmission via terrestrial networks & satellites, 
a control command centre (CCC) linked to civil protection 
infrastructures, guidance to �re brigade, terrestrial and air 
operations inter-linkage, human resources and citizens, and 
“systems optimizations” correlated to all four stages of the FF 
life cycle. Geographic Information Systems (GIS), information 
communication technologies (ICT) and geospatial technolo-
gies, o�er trustworthy services to Civil Protection Authorities, 
Decision Makers and Fire Fighters.

ArcFIRE™: This is a state-of-the-technology Integrated 
Wildland & Forest Fire Management Platform under constant 
technology evolution since 1990 (e.g., Fom�s, OA-2004, Scier). 
It progressed at high-tech institutions of international compe-
tence and withdrawal technology from the US Forest Service 
modelling centre. The Platform captures the vital dynamics 
demanded by Planers & Decision Makers engaged in the FF 
Life Cycle; as such it has been used in numerous operational 
tactics in Greece, Italy, Spain, Portugal, and other countries. 

Raison-d’être: The ArcFIRE™ Platform is accessible at low cost 
or gratis under technology-exchange conditions. The ArcFIRE™ 
Team is permanently identifying & adapting to upcoming 
technologies, improves & extends the system capabilities, and 
stays responsive to end-users operational needs. The Team is 
constantly involved in R&D and transfers technology to its 
network; It o�ers technology to the Forest Fire Management 
Society: Its “Raison-d’être”.

Current ArcFIRE™ Technology advancements are:

• S/w Architecture: ArcFIRE™ is built on ArcGIS ESRI™ s/w 
Technology. It is operated as a Desktop GIS application (local), 
or as a Web Application providing WebMap Services (WMS) to 
the end-user (�xed or mobile). It cooperates with Google 
Earth/Maps™, Virtual Earth™ & ArcGlobe/ESRI to make ArcFIRE™ 
layout familiar to a wide non-expert audience.

• Interoperability: ArcFIRE™ follows an open modular Archi-
tecture to constantly incorporating new emerging Modules 
for FF management. To this end, it fully adopts Global Technol-
ogy standards at all operational Layers: Geo-information 
Layer, Application Layer, and Service Layer. Most common 
standards are OGC, XML, tcp/ip, web services (soa), http.

• Info & meteo: ArcFIRE™ relies on meteorological Forecasts of 
high accuracy and spatial resolution to make reliable simula-
tions of Fire Front Evolution. To this end ArcFIRE™ cooperates 
with established Weather-Forecast authorities & University 
teams around the EU (MeteoGrid SA, Epsilon-Group, NTUA) 
and develops a standardized protocol for explicit Forecast 
data transfer up-on-demand via standard data-formats (ESRI 
ASCII, GRIB etc). 

• Geo-information: ArcFIRE™ operates on top of custom 
Spatial Data Infrastructures (SDI) that meet platform’s require-
ments. The SDI distinguishes “Static Data” that bare some or 
no changes in the long-term (e.g. fuel map, terrain) & 
“Dynamic Data” that bare signi�cant changes in the short-
term (meteorological maps). SDI incorporates a metadata 
Architecture that adheres to the spatial-dynamic nature of 
ArcFΙΡΕ™ Data and meets OGC standards. 

• Land/Soil/Forestry: ArcFIRE™ emphasizes on Fuel Model 
Maps. The Fuel Model Structure applied is in an open XML 
catalogue legible by the non-experts and fully scalable to 
include future extensions for both Surface & Crown Fuel 
Models. Standard Catalogues included are Anderson (1982), 
Prometheus (1999), and Scott & Burgan (2005). Custom 
catalogues included adhere to several case studies in the 
Mediterranean (e.g., Seix-Sou, Cordoba).

The ArcFIRE™ Platform: A Product
ArcFIRE™ is a market product. It is a scalable, modular and customizable technology 
geo-platform that provides management solutions for the “entire spectrum” of the FF 
Life-Cycle; as demanded by Civil Protection Authorities (National, Regional, State, Local), 
government and private operations. It captures the four stages of the Life Cycle via four 
Modules {A}-{D}:

Awareness Modules {A}: Delivery of signi�cant 
statistics, means & tools, models & decision rules, to 
analyzing national, regional & local situations, and to 
forecast short-term & long term circumstances and 
risks “prior to a �re”. To this end it provides:

• Preemptive Methods & Tools for assessing & reducing risks based on maps, meteorologi-
cal data, statistics and regional practices, and 

• Early Warning Tools linked to sensors, cameras and spatial technologies to ensure 
e�ective Awareness for FF preparedness & prevention.

• Key indices & maps on: meteo risks, FF risk out-breaking, danger indexing (e.g., CA, US, 
ES, PT, crown-fire), preparedness & prevention indexing.

• An integrated mapping system as visual guidance on “a day’s” conditions.
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Emergency Modules {E}: Dynamic integrated 
commutation, surveillance, modelling & information 
tools assisting planners-, decision makers- and �re 
�ghters- in missions “during the �re”. To this end it 
provides synthesis of dynamic information & decision 
support services as:

• Fire evolution and behaviour dynamics, based of fuel content, terrain features, real-time 
weather Forecasts/ Measurements.

• Dynamic Fleet Tracking & Fleet Rooting linked to actual and forecasted fire-front 
evolution.

• Evacuation assistance to citizens & dynamic GSM & media notification.

• Ground-Air Resources Management in terms of capacity-, resources fatigue- and 
availability.

• Dynamic Emergency monitoring and re-streamlining processes.

Impacts Modules {I}: Delivery of statistics, techniques, 
procedures and means to assessing and quantifying 
environmental, economic & social impacts “after the �re” as:

• Post-fire flood & Erosion Risk based on terrain character-
istics, burnt area & �re severity, rain and annual
regional statistics.

• Post-fire socio economic damage in respect to burnt area, timber & agrarian loss, 
recreational value.

• Post-fire administrative and fire fighting performance, and mitigation measures, and 
other.

Dissemination Modules {D}: Provides statistics, informa-
tion on world best practices and on “lessons learned” from 
past �res, and as such it provides feed-back to previous 
modules. As such it o�ers:

• Spatial-temporal information on “FF history” and spatial 
analysis tools to extracting “FF patterns” linked to landuse, 
fuel maps, meteo-conditions, and other.

• White papers, manuals, lectures, workshops & conference material.

• References on a cumulative knowledge of European & international experience, 
state-of-technology webGIS training, virtual simulators for fire fighting operations, and 
other.

ArcFIRE™ provides services as: stand-alone operational platform, tailored s/w solutions incorporating customers needs & endeavours via additional modules, integration of other third-party 
applications and services, training on the platform for operational and visualisation use, consultancy services for thematic mapping and geo-referencing, delivery of custom made wildland & 
forestry modules as part of a civil protection platform, as fires & floods (e.g., SCIER Technology, www.scier.eu).

Figure 1: Wildland & Forest Fire Life Cycle (© ArcFIRE™, 2010)



 • Sensors & cameras: ArcFIRE™ cooperates with Sensing 
Systems to achieve early detection of the FF event. For small 
areas of high Risk Wireless Sensor Networks and Meteo 
Stations are used. The WSN are energy e�cient, self organiz-
ing structures of sensors that transfer raw-measurements over 
standard wireless protocols (IEEE 802.15.4 standard Zigbee) 
usually at 868 MHz. Measurements are delivered to ArcFIRE™ 
at an XML format. Meteo Stations communicate over GPRS/3G 
or Wireless Access Networks where available. Measurements 
are managed over standard data-logger protocols (CR800). 
For larger areas, a structure of IP PTZ dome monitor cameras 
are used (G4S, ©Bosch) with day/night operations, wide 
dynamic range, IP (MPEG-4) connectivity, advanced alarm 
control, UTP transmission standard etc.

• Communications: ArcFIRE™ uses GSM/3G Networks to 
interact with mobile units: get information on the status of 
operation (position, availability etc) and o�er WMS with real 
time information. ArcFIRE™ employs Hybrid satellite 
(GlobalStar/ Iridium) and ground communications (GSM, 3G) 
to achieving 100% coverage for the Area of operation even 
under extreme conditions.

• Fire dynamics: ArcFIRE™ pushes the state-of-the-Art on Fire 
Propagation Modelling including Wind Field modelling (New 
ATMOS, UoA/2010), Surface Fire Propagation (Rothermell 
Model), Crown Fire Propagation, Stochastic Propagation 
including wind perturbation etc.

• CCC: The ArcFIRE™ Communications Control Command 
Centre coordinates all Modules and establishes high availabil-
ity communication pipelines.

The Seix-Sou Forest (Figure 2), 
Thessaloniki, Greece, covers 
an area of 27 km2. It is a clear 
20 km2 long Wildland Urban 
Interface (WUI) exposed to 
dense human activity. As such, 
the Forest has experienced 
severe �re disasters in 1994 
and 1997, and has been 
re-forested several times since 
then. The Forest environmental & socio-economical value is 
high. A structured FF management system is not enacted and 
forest �res on 1994/1997 could not be minimized a priori, 
although an Early Warning/Detection & Fire-Front evolution 
simulation system would have been extremely useful in 1997 
as the Wind Direction changed abruptly only 2 hours after the 
Fire burst and disorganised the Civil Protection Authorities 
plans.

The ArcFIRE™ installation introduced in 2010 is a state-of-
technology “system of systems” tailored to the area’s needs so 
to preventing future disasters. It delivers:

• A dense network of IP PTZ dome cameras (Bosch) as high 
resolution monitors to detecting the (x,y) of Fire Burst for 
100% of area.

• Risks analyses assessed hourly as a function of weather 
conditions & human activity.

• FF spatial & temporal evolution forecasting simulated given 
Ignition points; to this end weather measurements/forecasts 
of high spatial-temporal resolution are incorporated.

ArcFIRE™
Installation in Seix-Sou

EPSILON Group, www.epsilon.gr is leading in ICT/GIS 
Technologies linked to Environmental Sciences (with history 
since 1985). EPSILON: (i) conducts original research & technol-
ogy development for new products (ii) delivers consulting 
services in Environment & GIS in the sectors of emergency & 
disaster management with emphasis to forest �res, �oods and 
in almost areas of the environment sector, (iii) is generating 
and o�ering Environment-GIS & digital products for forest �re 
management like ArcFIRE™, digital maps, digital statistical 
databases, Environment-GIS added value s/w products, math-
ematical environmental s/w and models for environmental 
decision-making based on multiple GIS technologies, and (iv) 
conducts training courses for its clients.

ATESE S.A, (www.atese.gr) is dynamically active in Private & 
Public Projects with a 5th grade government construction 
license. It is active in Renewable Energies, Infrastructure of 
Airports and Harbors, has capability to design and implement 
turn-key solutions of high-tech projects via experienced sta� 
for system design & integration. Additional areas of its exper-
tise are meteorology, climatology, environment and Air-Tra�c 
Control Systems, Provision of O�set Bene�ts and consulting 
services to international companies represent in Greece, 
whilst providing specialized services for the promotion of 
their products.

Consortium

• Dynamic post-fire flood-risks are assessed according to 
burn-severity & hourly rainfall.

• Fire fighters operations are dynamically coordinated & fire 
brigade vehicles are dynamically routed during and after the 
�re-siege.

• GSM notification forwarded to forest visitors and to the local 
population.

• Efficient activation of the regional civil protection system.

• Post fire lessons and a forest rescue plan.

• Training & hands-on management to authorities & decision 
makers supported via manuals & papers address to experts & 
non-experts, and many other.

The Seix-Sou ArcFIRE™ operation has been partially initiated 
in March 2010 and will by completed in December 2010. An 
operational horizon by EPSILON-ATESE is foreseen up to the 
end of 2010. Preliminary results are provided in Figure 3.
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